Abstract. In this paper, by the Kirchhoff transformation, a Dirichlet-Neumann (D-N) alternating algorithm which is a non-overlapping domain decomposition method based on natural boundary reduction is discussed for solving exterior anisotropic quasilinear problems with circular artificial boundary. By the principle of the natural boundary reduction, we obtain natural integral equation for the anisotropic quasilinear problems on circular artificial boundaries and construct the algorithm and analyze its convergence. Moreover, the convergence rate is obtained in detail for a typical domain. Finally, some numerical examples are presented to illustrate the feasibility of the method.
Introduction
Based on natural boundary reduction [4] , [13] , the overlapping and non-overlapping domain decomposition methods can be viewed as effective ways to solve problems in unbounded domains. Let Ω be a bounded and simply connected domain in R 2 with sufficiently smooth boundary ∂Ω = Γ 0 and let Ω c = R 2 \ Ω. We consider the numerical solution of the exterior quasilinear problem
with β > α > 0 or α = β = 1, x = (x, y), a(·, ·) and f are given functions which will be ranked as below. Following [5], [6] , suppose that the given function a(·, ·) satisfies (1.2) 0 < C 0 a(x, u) C 1 , ∀u ∈ R, and for almost all x ∈ Ω c , with two constants C 0 , C 1 ∈ R, and
with a constant C L > 0. In the following, we suppose that the function f ∈ L 2 (Ω c ) has compact support, i.e., there exists a constant Γ 0 > 0, such that
We also assume that
Now, we introduce a circular arc Γ 1 in Ω c with radius R centered at the origin,
into two non-overlapping subdomains Ω 1 and Ω 2 (see Fig. 1.1) , where Ω 1 denotes the bounded domain between Γ 0 and Γ 1 and Ω 2 refers to the unbounded domain outside Γ 1 . The original problem (1.1) can be decomposed into two subproblems in domains Ω 1 and Ω 2 , respectively, with Ω 1 ∩ Ω 2 = ∅. We have the following D-N alternating algorithm:
Figure 1.1. The illustration of the domains Ω 1 and Ω 2 .
